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1. Solve the following initial value problems:
(a)
et

2%y’ (z) e
5 b

= +a'y(z) =

(b)

y'(z)sinz +y(z)cosz = 2%, y(l)=a, O<z<m

(c) If a constant number k of fish are harvested from a fishery per unit time, then a
logistic model for the population P(t) of the fishery at time ¢ is given by

PO - P -PH) -4 PO =F,

i. Solve the IVP.

ii. Determine the time when the fishery population becomes quarter of the initial
population

2. (a) If y; and y, are two solutions of second order homogeneous differential equation of
the form

y'(z) + p()y' (z) + q(z)y(z) = f(2)

where p(z) and g(x) are continuous on an open interval I, derive the formula for
u(z) and v(z) by using variation of parameters.

(b) If
yl(x) =2$+1a W(ylayZ) =2£132+2.’L'+1, yZ(O) =0

find ya(z)

(c) Solve
82%y" (x) + 16zy’(z) + 2y(z) =0

3. (a) Solve the Euler equation

z2y(z) + 152y’ (z) + 58y(z) =0, y(1)=1, ¥'(1)=0

(b) Solve the following differential equations by method of variation of parameters
y"(z) + y(z) =tanz

(¢) Solve the following differential equations by method of undetermined coefficients

y'(2) + 2/ (z) +2y(z) = —e* (52 — 11),y(0) = -1, ¢/(0) = -3

LD
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4. (a) Find the Laplace inverse of

52 —10s + 13
(s —T7)(s* —5s+6)

(b) Compute

£ 253 +2s2 +4s+1
(s2+1)(s2+s+1)

(c) Solve using Laplace transform

y'(t) — 2y(t) = 6%,  y(0)=—3

5. (a) Use reduction of order method to find y»(z) if

2’y —3zy' +4y=0; y(z) =42

(b) Find the first five terms in the series solution of

Y (z) + y(z) + 2%y(z) = sinz, with y(0) = a.

(c) Use the power series method to solve

y'(z) +4y(z) =0, y(0)=1, ¥(0)=2

End of Exam!
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